What is claimed is: 

1. A method, comprising: 

in a solution having a specific acidic pH and containing metal caUons. adding (i) an amphipathic heterocyclic 
metal^rdinaung compound and (ii) a sort)cnt, such that the addition at the specific acidic pH caiScs al'leSS S 
the metalKzoordinatmg compound to bind with some of the metal cations and at least some of the metaKoordiiS 
compound soibs to the soitent, along with any metal cations bound therewith. 

2. The method of claim 1 wherein said soibem includes activated carbon. 

3 The method of claim 1 wherein said meial-coordinaiing compound includes a binding portion containing a plurality 
ofheteroatoms and a hydrophobic porlionforsoibing to the sorbcnt ^ f / 

4. The method of claim 1 wherein the metal-coordinating compound is selected from the group consisting of a 
bcnzoinazoleandabcnzothiazole. ^ 

5. The method of claim 1 wherein said specific pH is in a range from approximately pH 2 to pH 6 and said metal- 
coordinating compound is Bcnzotriazole, Benzolhiazole or Methylbenzotriazole. 

6. The method of claim 5 wherein said sorbent is an H type activated caiton. 

7. The method of claim 1 wherein said specific pH is less than approximately 2. 

8. The method of claim 7 wherein said metal-coordinating compound is selected as at least one of 
Caiboxybenzoiriazolc, any fatty acid conjugated Bcnzotriazole dcrivaUve. butylbcnzotriazole, other aliohaUc 
conjugated Bcnzotriazole and Benzothiazole. 

9. The method of claim 7 wherein said sorbent is an acidic activated caiton. 

10. The method of claim 7 wherein said soibcnt is an L type activated carbon, 

11. The method of claim 9 wherein said metal-coordinating compound is at least one of Bcnzotriazole and 
Benzothiazole, 

12. The method of claim 1 1 wherein said soibent is an acidic activated caibon. 

13. The method of claim 1 1 wherein said sorbent is an L type activated carbon. 

14. The method of claim 1 including enclosing the sorbent and the metalM^ordinaUng compound in a liquid permeable 
enclosure through winch said acidic solution passes. *- h 

enclosing including cquilibraUng the soibcnt and the metal-coordinating compound prior to said 

16. The method of claim 1 including removing from the soludon the metal-coordinaUng compound soitxjd to the 
sorbent and the metal cations bound with the soited metal-coordinating compound. 

17. The method of claim I wherein the metal cations bind the metal<oordinaiing compound by each metal ion 
coordinating with a plurality ofheteroatoms of the metal-coordinaUng compound 

18 The method of claim 1 wherein adding includes forming a combination of the ractal-coordinaUng compound soibed 
to the sorbent and, thereafter, introducing the combination into said solution. 

19 Tlie method of claim 1 wherein adding includes separately introducing each of the metal-coordinating compound 
and the soifaent to said solution. 
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20. Tlie method of cUira 19 wherein said melal^oordinaUng compound is introduced before said sotbent is introduced. 

con2l!nT ,'"f*"'- ^ ^^r'^^'" compound includes a ring selected from the group 

consisting of a tnazole nng and a tfaiazole nng and the metal cations bind with said ring. 

22. The method of claim 1 wherein said soluUon is aqueous and addine includes selectine a (»mnn..nrf a» 
cons.sung of a benzotriazole and a benzothiazolc aslid mctalKoordiS^^S?* ^ 

23. The method of daim 22 wherein selecUng is based, at least in part, on said specific pH. 

f^rT-f?"* ''L^^''" ' '"^'^ '<^' of an aracnic ion, a cadmium ion a cobalt ion. 

i*^ ^ I ^ " 1°!^ * * * "'^'^ » a selenium ion^ aSwS iS15/a^ iT* 

and wherein the method includes selecting as the soibent an activated caibon. ana a zinc ion 

Im * """"^ are bound with said metal-cooidinating compound, and 

(2) said meuil^rdinaung compound soibed to said sort«m form a complexaUon. said method fimlif 

removing the metal cations from the complexaUon to recover a base meUl of the metal cations. 
utle?fom*°*' ^ ^"^^'"^ metal^ooidinating compound and said sorbent in a dissolvable 

SuonlSXltie^h^S^frmT^^^^ 

^ ^ A method for removing metal cations from a solution having a specific acidic pH. said method comprising: 

introducing an amphipathic, heterocyclic metal-cooniinating compound into the solution at the saedTic acMir 
pH. such that at least some of Uie metal cations bind with die binding comSmd; and ^ 

exposing the solution to a sorbent at said specific acidic pH. so that at least some of the metal-coordinatin* 
compound sorbs to the soibem along with any metal cations bound therewith. metai-coordinaUng 

^=^3or The meOiod of claim 29 wherein exposing includes (i) enclosing the soibent In a flow-through enclosure and fii^ 
sorbine the metal-coordinaim? cnmnnunrf .T<»tni ^t:^^^ «.» j .i. -.t. 



- . "-"ti^ fcwiHjn^uHu, lu now uiro 

sorbmg the metal-coordinating compound and metal cations bound therewith 
Ji. A method for removing metal cations from a solution having a specific acidic pH. said method comprising: 
enclosur^"aild""^ amphipathic. heterocyclic metal<oordinating compound and a soibent in a flow-fluough 

causing said solution to flow through the cnckwurc such Uiat at least some of die metal cations bind with die 
binding compound at the j^ifK acidic pH and at least »^ 

at said specific acidic pH. in said enclosure, along with any metal cations bound therewitii 
^^The method of claim 31 including sorbingthe metal^oordinating compound to the soibcm before said enclosing. 
'^iSSr**^ ^ * '"'^'"'^'"^ equilibrating the metal-coordinating compound with the soibent before said 



t A method, comprising: 

n»„i '"a- ^"^"^^ ^^"^''^ """""^ «««aining metal cations, adding (i) an amphipatiuc heterocyclic 

metal-coordinatmg compound and (U) a soibent. sudi that at least some of the n«tal4oordinating tSnpoiS 
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l«M_^mc ofUie sort,ent cooperate at the specific acidic pH to sequester at least some of the metal cationsfiom the 

solution, having a specific acidic pH, that is contaminated with metal cations, a method comprising 
^said specS^tTdic i^for ^b^^L^S' n«talK«ordinaUng compottnd. at 

solution ,M*""f ^ ™P«"Pa«^c. heterocyclic metal<oordiiuiling compound and (ii) a soibentto the 

Ky'^iLSlZdltS'""''''^'^ 
^JSTThe arrangement of claim 37 wherein said sorbent includes acUvated carbon. 

The airangcmem of claim 37 wherein said metal^idinating compound includes a binding portion containine a 
^ plurality ofheteroatoms and a hydrophobic portion for soibing to the soAent. Pon«>ncontaimng a 

4r„^t^S!rattittra^.^^^^^ 

y^The arrangement of claim 37 wherein said solution is in a range from approximately pH 2 to uH 5 and said met,! 
coordmaung compound is Benzotriazole, Bcnzothiazole or Mcthylbenrotrfazole. P" » P" 5 and said metal- 

j/f^The anangemcm of claim 41 wherein said soibent is an H ^ activated carbon. 

The amngemcnt of claim 37 wherein said soluUon includes the specific acidic pH of less than approximately 2. 
'WTThc arrangement of claim 43 wheran said soitent is an acidic activated carbon. 
: The arrangement of claim 43 wherm said soibent is an L type activated carbon. 



4. 



^^rrjie arrangement of claim 37 wherein said metal-coordinating compound selected as at least one of 
Cartx,.xybe,uotna2ole, any fatty acid conjugated Benzotriazole derivative, buiylbeniotiiazole other aliphatic 
conjugated Benzotnazole and bcnzothiazole. / «Hn4zoie.omcraiipiiatlc 

The arrangement of claim 46 wherein said soibent is an acidic activated carbon. 
^ The arrangement of claim 46 wherein said soibent is an Llype activated caibon. 

The arrangement of claim 37 wherein the metal-cooidinaUng compound is an organic ligand. 



cfio^,?ir ™ ' *!f ^ir'""- " ? P^""' ^rt'ent and the metal- 

aS me S ^ therethrough to reach the mcialKMordinating compound 

<^1LJ^t^J!!fni "a ^^T " '^ ''''^L" '^'^ "■''"'^ P'""^'''' « configured for removal ftom the solution 

'"i r "1^!^"*'" ""^'^ metal^ootdinaUng compound by each metal 

ion coordmaung with a plurali(y of heteroatoms of the metal-coordinating compound. P"" « eacn roetai 
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^The anangemem of claim 37 wherein said adding means is configured for receiving a combination of Ae mctal- 
coordinatuig compound soibed to the soibent andfor introducing the combination into said solution. 

The arrangement of claim 53 wherein the metal-coordinating confound is equilibrated with the soibcnt 

'^!£!!?K.^f'"'"J-**^^"^™ " '"^^^ ™^ for exposing the soibent to said solution 

^er the metal-coordtnabng compound is introduced to the solutioa 

6.^Theamngement of claim 55 wherein the exposing means includes housing means for receiving said soibent therein 
and said housing means is configured for receiving a flow of said solution therethrough, including a combinaUon of the 
metal-coordmaung compound bound with tiie metal cations, such that the combinaUon soibs to tiie soibent in said 
housing means. '""boiu 

^^TlK an^gement of claim 37 wherein said raetal-cootdinating compound includes a ring sdected ftom the erouD 
consisting ofatiiazole ring and a thiazole ring and the metal cations bind with said ring. 

J$»:Tbe arrangemem of claim 37 wherein said solution is aqueous and wherein the metal-coordinating compound is 
selected from the group consisting ofabenzotriazole and a benzothiazole. 

^?59r The arrangement of claim 37 wherein the metal cations include at least one of an arsenic ion, a cadmium ion a 
cobalt ion. a copper ion. a gold ion, a iron ion. a lead ion. a mercuiy ion. a nickel ion. a selenium ion. a silver ion 'and a 
anc ion and wherein said soibent is an activated caibon. 

CP^The arrangement of claim 37 wherein (1) said metal caUons which are bound with said metal-coordinating 
compound, and (2) said metal-coordinating compound soibed to said soibent foim a complexation. said arrangement 
fiirther comprising: * 

means for removing the metal cations from the complexation to recover a base metal of tiie metal cations. 
Ai^The arrangement of claim 37 formed as a dissolvable tablet. 

<e For use in a system for removing metal cations from a solution having a specific acidic pH. an ananeement 
compnsmg: ° 

a filter enclosure defming an interior for supporting a flow of said solution therethrough- and 
an amphipalhic. heterocyclic metal-coordinating compound and a soibcnt received withi said interior of the 
filter enclosure for exposure to said flow of the solution such tiiat the metal-cooidinating compound and the sorbenl 
cooperate at the specific acidic pH to sequester at least some of die mcial cations from solution. 

^'^J^r ."""^"^r^"' wherein the metal^ioordinating compound is soibed to said sorbent within said interior 

of the filter enclosure pnor to said flow of said solutioa 

i^Thc arrangement of claim 63 wherein the metal-coordinatlng compound is equilibrated with the soibent prior to the 

flow of said solution. *^ 

id 

The anangcment of claim 62 wherein tiie metal-coordinating compound and tiie soibeM are introduced into said 
in enor as separate components such Uiat tiie metal-coordinating compound soibs to the sorbent during tiie flow of said 
SQlubon. ^ 

For use in a system in which metal cations are removed from a solution having a specific acidic pH. a product 

compnsmg: *^ *^ 

a container arrangemem containing (i) an amphipatiiic, heterocyclic metal-coordinating compound and (ii) a 
soibent. whidi container arrangemem is adapted for exposing tiie metal coordinating compound and tiie soibent to said 
solution, such that at least some of the metal cations bind witii tiie metal-coonlinating compound at the specific acidic 
pH and so Uiat at least some of the metal-coordinating compound soibs to tiie sorbent at flie specific acidic oH alone 
with any metal cations bound thcicwitii. *• » e 
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I^S^^^l^Lcm'" "^^^"'^'^^ «"«P°""d and said sorbent are mixed within said 

-T^^X The product of claim 66 wherein said container arrangement forms at least two separate chambers and each of the 
metal-coordinaUng compound and said sotbent is received within one of the chambers. 
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